Reduced flavin: donor and acceptor enzymes and mechanisms of channeling.
Although mechanisms of metabolite channeling have been extensively studied, the nature of reduced flavin transfer from donor to acceptor enzymes remains essentially unexplored. In this review, identities and properties of reduced flavin-producing enzymes (namely flavin reductases) and reduced flavin-requiring processes and enzymes are summarized. By using flavin reductase-luciferase enzyme couples from luminous bacteria, two types of reduced flavin channeling were observed involving the differential transfers of the reduced flavin cofactor and the reduced flavin product of reductase to luciferase. The exact mode of transfer is controlled by the specific makeup of the constituent enzymes within the reductase-luciferase couple. The plausible physiological significance of the monomer-dimer equilibrium of the NADPH-specific flavin reductase from Vibrio harveyi is also discussed.